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Abstract 
With the development of national defense industry, aerospace industry and civil 
optical technology, various kinds of high performance aspheric optical lens have been 
developed and widely used in the high performance optical systems. Compared with 
the spherical optical accessory, the aspheric lens can correct aberration, simplify 
system structure and improve the accuracy of system. At present, many factors hinder 
the application of aspheric lens, such as machining accuracy, surface quality and 
manufacturing cost. However, the manufacture of aspheric lens also confronted with 
the problem to improve the machine accuracy and efficiency. Among various 
machining methods of aspheric surface, the precision grinding is the main method to 
determine the form accuracy, roughness and surface quality, which can obtain high 
accuracy and glabrous surface. The precision numerical control grinding is a new 
technology for optical aspheric machining. Comparing with the traditional aspheric 
surface machining technology, it has the advantages of good accuracy, good 
efficiency, and good product repeatability. It can also produce aspheric in batch and 
reduce the cost. 
Aiming at the machining principle of aspheric optical lens, a series of machining 
and measurement methods have been put forward to improve the machining accuracy 
and efficiency. Base on these technologies, the control system of high precision 
aspheric machining and measurement has been realized. The research emphases 
include the installation and position of aspheric workpiece in grinding procedure, 
grinding locus planning, accuracy influence of wheel grinding linear speed and feed 
speed, mathematics model and application of various aspheric surface formula, wheel 
uniform wear and removal quantity control method. 
In this paper, a point-to-multipoint online measurement technology has been put 
forward for the error compensation requirement of aspheric grinding system. It builds 















error of spindle and wheel radius error from machining error data. Finally, it updates 
the system parameters, and prepares the error compensate data.  
According to different machining object, different types of wheel were used. They 
are the plane, arc and sphere wheel. Besides the effect of the form accuracy, the 
dimensional accuracy of the grinding wheel and the machine error to the process 
accuracy, the grinding linear velocity of the grinding wheel and its feed velocity are 
vital factors that affecting the machining accuracy. According to the requirement of 
aspheric grinding, a wheel truing system has been designed to realize the function of 
truing arc wheel and measuring the form accuracy of wheel. 
According to the usage condition of different wheels, some experiments have been 
done to verify the new machining and measuring methods, the experiments including 
wheel truing and measurement experiment, inclined plane machining experiment and 
wedge aspheric machining experiment. 
Main innovation as follows: 
1. The paper presents a new machining method of wedge aspheric in three linear 
axis numerical control grinding machine. Aiming at the surface characteristics of 
rotation and superposition of aspheric, a mathematics model to recover the surface has 
been built. Moreover, the applicability of the machining tools, measurement method 
and type of workpiece have been analyzed, and the locus planning methods of wedge 
aspheric measuring and machining have been put forward. 
2. The paper put forward a control method to control the uniform removal quantity 
in wedge aspheric grinding. Aiming at the difference of machining linear speed and 
machining time length between different wheel machining point, this new method 
control the feed speed, linear speed and machining time length of machining. It solves 
the problem of removal quantity inconsistency between different points of workpiece, 
which achieves the goal of control machining error and improves machining accuracy. 
3. The presents a point-to-multipoint online measurement system of machine. The 
system embodies the principles of processes concentrated and benchmark coincidence. 
It provides the function of online measurement to an ordinary machine. And it can 
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machine and cabling, it can improve machining accuracy and efficiency, and it has no 
bad influence to the original machine. 
4. The paper put forward a machining error processing method of aspheric. The old 
error compensate method superpose the error data to ideal aspheric surface. However 
the new method builds the model to analyze the reason of error come into being, it can 
act as separating the system error of spindle and wheel radius error from machining 
error data, updating the radius and spindle length data, and preparing the error 
compensate data. It can improve machining accuracy more. 
The paper put forward a wheel uniform wear control method in wedge aspheric 
grinding. Aiming at the influence of wheel wear condition, a method has been put 
forward to control the wear of wheel. It solves the problem of wear condition 
inconsistency between different points of wheel, which prolongs the life of wheel and 
improves machining accuracy in aspheric machining. 
 
Keywords: Aspheric Machining; Precision Measurement; Error Compensation; 
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